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2 2 $[1, 2]$
2 , $j=1$ , $j=2$
, $h_{j}=(h_{xj}, h_{yj}),$ $b_{j}=(b_{xj}, b_{yj})$ ,
$\ovalbox{\tt\small REJECT}$
, ( ) rot $h_{j}=i=0$ ($i$ : ). (
) $\mathrm{d}\mathrm{i}\mathrm{v}b_{j}=0$ , $f_{j}(z)=b_{xj}-\mathrm{i}b_{yj}=\mu j(h_{xj}-ih_{yj})$
.
Flat Space Real Space
$Z=X+iY$ $z=x+\mathrm{i}y$
Fig. 1: Flat Space and Real Space in two-dimension
Flat Space Real Space
(Fig. 1), ,
. , Real
Space $f_{j}(z)=F_{j}(Z)(\mathrm{d}Z/\mathrm{d}z)$ , Flat Space
$\ovalbox{\tt\small REJECT}(Z)$ $=\mu jHX-iB_{Y}$ Flat Space-Real Space $\mathrm{d}Z/\mathrm{d}z=e^{-i\theta+\tau}$
, $F_{j}(Z)$ ,
$fj(z)$ . , $H_{X},$ $B_{Y}$ Flat Space
, $\theta,$ $\tau$





$X,Y$ ( $\overline{X},\overline{\mathrm{Y}}$ ) $:\nabla_{\mathrm{R}}\cdot\overline{X}=\triangle_{\mathrm{R}}X=0,$ $\nabla_{\mathrm{R}}\cdot\overline{\mathrm{Y}}=\triangle_{\mathrm{R}}Y=0$ (2)
. ,
$\underline{X}\equiv(xxyx),$ $\underline{\mathrm{Y}}\equiv(x_{Y}y_{Y})$ $:\underline{X\mathrm{Y}}^{t}=0$ (3)
. , $\mathrm{d}z/\mathrm{d}Z=e^{i\theta-\tau}$ , , $(\theta+i\tau)(Z)$




$(\begin{array}{llll}1s= . \theta+i\tau h^{\backslash ^{\backslash }}\downarrow^{\iota}\neq’\Phi^{-}T^{\backslash }\backslash E\pi+\ovalbox{\tt\small REJECT}\hslash \mathrm{B}^{l_{\backslash }}]fg\ddagger\ovalbox{\tt\small REJECT}_{\square }^{m}-s=-1 . \theta+i\tau h^{\backslash }\backslash \mathrm{T}^{\backslash }\backslash \not\simeq \mathrm{H}T^{\backslash ^{\mathrm{t}}}\mathrm{E}_{\mathrm{F}}^{73}\mathrm{g}\ovalbox{\tt\small REJECT}\hslash \mathrm{r}_{\backslash }r_{\mathrm{S}}\mathrm{f}^{\mathrm{B}\mathrm{A}}\varpi\square \end{array})$ (5)





$b_{\mathrm{n}}=b\cdot n$ $T=[1/(2\mu_{j})](\mu_{1}\mu_{2}h_{\mathrm{s}}^{2}+b_{\mathrm{n}}^{2})$ ( $[\cdots]$ ,
- ) . , $s,$ $n$
. $gj\equiv-\mu jh\mathrm{s}-\mathrm{i}b\mathrm{n}$ ,




, Fig. 2 $b_{j}$ , (6)





, , 3 .
3 Flat Space Real Space
Flat Space $(X, Y, Z)$ Real Space $(x, y, z)$
, Fig. 3 , Flat Space Real Space
$(X(x, y, z), Y(x, y, z), Z(x, y, z)),$ $(x(X, Y, Z), y(X, Y, Z)\dot, z(X, Y, Z))$
, Flat Space Real Space $\mathrm{R}\cdot R$
$\underline{X},$ $\underline{\mathrm{Y}},$ $\underline{Z}$, Real Space Flat Space $\mathrm{F}\cdot F$
–$X,$, $\overline{\mathrm{Y}},$ $\overline{Z}$ .
$\mathrm{R}\equiv(\begin{array}{lll}x_{X} y_{X} z_{X}x_{Y} y_{Y} z_{Y}x_{Z} y_{Z}\ulcorner z_{Z}\end{array})=(_{\underline{Z}}^{\underline{X}}\underline{\mathrm{Y}})$ , $\mathrm{F}\equiv(\begin{array}{lll}X_{x} Y_{x} Z_{x}X_{y} Y_{y} Z_{y}X_{z} Y_{z} Z_{z}\end{array})=(\overline{X}\overline{\mathrm{Y}}\overline{Z})\cdot(\mathrm{S})$
$xx$ $x$ $X$
$\nearrow ffl$ , $X_{x}$ $X$ $x$
. , 2 $\mathrm{d}z/\mathrm{d}Z,$ $\mathrm{d}Z/\mathrm{d}z$ .
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$(\mathrm{d}z/\mathrm{d}Z)(\mathrm{d}Z/\mathrm{d}z)=1$ , $\mathrm{R}$ .
$\mathrm{R}\mathrm{F}=(_{\underline{Z}}^{\underline{X}}\underline{\mathrm{Y}})(\overline{X}\overline{\mathrm{Y}}\overline{Z})=(_{\underline{Z}^{\overline{\frac{\frac{X}{X}}{X}}}}^{\underline{X}}\underline{\mathrm{Y}}\underline{\underline{\underline{X}\mathrm{Y}}}Z^{\overline{\frac{\frac{\mathrm{Y}}{\mathrm{Y}}}{\mathrm{Y}}}}\underline{\underline{X}\mathrm{Y}})\underline{Z}^{\overline{\frac{\frac{Z}{Z}}{Z}}}=(\begin{array}{lll}1 0 00 1 \mathrm{O}0 \mathrm{O} 1\end{array})$ . (9)
, $F$ –X, $\overline{\mathrm{Y}},$ $\overline{Z}$ $R$ –X, $\underline{\mathrm{Y}},$ $\underline{Z}$
.
$\mathrm{F}\equiv(\overline{X}\overline{\mathrm{Y}}\overline{Z})=\mathrm{R}^{-1}$
$= (\begin{array}{lll}x_{X} yx z_{X}x_{Y} y_{Y} z_{Y}x_{Z} yz z_{Z}\end{array})=\frac{1}{|\mathrm{R}|}(\begin{array}{lll}y_{Y}z_{Z}-y_{Z}z_{Y} -y_{Xzy_{Z}}zz_{X} yxz_{Y}-y_{Y}z_{X}z_{Y}x_{Z}-z_{Z}x_{Y} z_{Z}x_{X}-z_{X}x_{Z} z_{X}x_{Y}-z_{Y}x_{X}x_{Y}y\ulcorner z-x_{Z}y_{Y} x_{\mathscr{F}_{J}}yx-xxyz xxy_{Y}-x_{Y}yx\end{array})$
$= \frac{1}{|\mathrm{R}|}((\underline{\mathrm{Y}}\cross\underline{Z})^{t}(\underline{Z}\mathrm{x}\underline{X})^{t}(\underline{X}\mathrm{x}\underline{\mathrm{Y}})^{t})$ , $|\mathrm{R}|=[\underline{X\mathrm{Y}Z}]$ . (10)
$|\mathrm{R}|$
$\mathrm{R}$ , $\underline{X},$ $\underline{\mathrm{Y}},$ $\underline{Z}$ 6 .
4 Real Space, Flat Space
2 $b_{j}$ rot $b_{j}=0$
$\mathrm{d}\mathrm{i}\mathrm{v}b_{j}=0$ , Cauchy-Riemann . Real Space
Cauchy-Riemann , $f_{j}(z)=F_{j}(Z)(\mathrm{d}Z/\mathrm{d}z)$ ,
Flat Space Flat Space-Real Space
. , 3 .
, , 3
.
Real Space $r=(x_{i})=(x, y, z)$ $\mathrm{F}\mathrm{l}\mathrm{a}\downarrow \mathrm{t}$ Space $R=$
$(XJ)=(X, Y, Z)$ , $\psi$ ,
$\Psi$ $b_{i}=-\partial\psi/\partial x_{i_{7}}B_{J}=-\partial\Psi/\partial X_{J}$
, $\nabla_{\mathrm{R}}\mathrm{x}b=0,$ $\nabla_{\mathrm{F}}\mathrm{x}B=0$ .
, Real Space $\nabla_{\mathrm{R}}$ , Fiat Space
114
$\nabla_{\mathrm{F}}$ . $\psi(r)=\Psi(R)$ , $b_{i}$ $B_{J}$
.
$b_{i}=- \frac{\partial\psi}{\partial x_{i}}=-\sum_{J}\frac{\partial X_{J}}{\partial x_{i}}\frac{\partial\Psi}{\partial X_{J}}=\sum_{J}\frac{\partial X_{J}}{\partial x_{i}}B_{J}$
. (11)
(11) , Real Space $b_{i}$
$0=$
.
$\frac{\partial b_{i}}{\partial x_{i}}=\sum_{\}}IJ(\sum_{i}\frac{\partial X_{J}}{\partial x_{i}}\frac{\partial X_{I}}{\partial x_{i}})\frac{\partial B_{J}}{c\int X_{I}}\cap+\sum_{J}(\sum_{i}\frac{\partial^{2}X_{J}}{\partial x_{i}\partial x_{i}})B_{J}$ (12)
, Flat Space-Real Space
: $\sum_{i}\frac{\partial X_{J}}{\partial x_{i}}\frac{\partial X_{I}}{\partial x_{i}}=\overline{X}_{J}\cdot\overline{X}_{I}=|\overline{X}_{J}|^{2}\delta_{JI}$ , (13)
: $\sum_{i}\frac{\partial^{2}X_{J}}{\partial x_{i}\partial x_{i}}=\triangle_{\mathrm{R}}X_{J}=0$ (14)
, (12) .
$0= \sum_{J}|\overline{X}_{J}|^{2}\frac{\partial B_{J}}{\partial X_{J}}$ . (15)
, , $b_{i},$ $B_{J}$ .
2 , $h_{\mathrm{s}}$ ,
$b_{\mathrm{n}}$ . 3 , $b_{I}=b$ . (–Xl/I–X
, (11) , .
$b_{I}= \frac{1}{|\underline{X}_{I}|}\sum_{i}b_{i}\frac{\partial}{\partial}\frac{x_{i}}{X_{I}}=\frac{1}{|\underline{X}_{I}|}\sum_{i,J}\frac{\partial x_{i}}{\partial X_{I}}\frac{\partial X_{J}}{\partial x_{i}}B_{J}=\frac{1}{|\underline{X}_{I}|}\sum_{J}\delta_{I,J}B_{J}=\frac{B_{I}}{|\underline{X}_{I}|}$
. (16)





2 , $\underline{X}\equiv(x_{X}y_{X})$ , $\underline{\mathrm{Y}}\equiv(x_{Y}y_{Y})$
, Cauchy-Riemann $\underline{X\mathrm{Y}}^{t}=0$ .
, $\overline{X}\equiv(X_{x}X_{y})^{t},$ $\overline{\mathrm{Y}}\equiv(Y_{x}Y)^{t}$ , $\overline{X}^{t}\overline{\mathrm{Y}}=0$ .
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3 , $R$ , $F$
. $R$ –$X$ , $\underline{\mathrm{Y}},$ $\underline{Z}$ , $\mathrm{R}$
,
$\mathrm{R}\mathrm{R}^{t}=(_{\underline{ZX}^{t}}^{\underline{XX}^{t}}\underline{\mathrm{Y}X}^{t}\underline{\frac{\mathrm{Y}\mathrm{Y}}{Z\mathrm{Y}}\underline{X\mathrm{Y}}}^{t}tt\underline{\underline{XZ}^{t}\mathrm{Y}Z}^{t})\underline{ZZ}^{t}=(\begin{array}{lll}|\underline{X}|2 0 00 |\underline{\mathrm{Y}}|^{2} 00 0 |\underline{Z}|^{2}\end{array})\equiv\Lambda$ (17)
.
$\mathrm{R}=\mathrm{A}(\mathrm{R}^{t})^{-1}=\mathrm{A}(\mathrm{R}^{-1})^{t}=\Lambda \mathrm{F}^{t}$ , $\mathrm{F}=\mathrm{R}^{t}\Lambda^{-1}$ (18)
, A ,
$\mathrm{F}^{t}\mathrm{F}=(\mathrm{R}^{t}\Lambda^{-1})^{t}(\mathrm{R}^{t}\Lambda^{-1})=\Lambda^{-1}\mathrm{R}\mathrm{R}^{t}\Lambda^{-1}=\Lambda^{-1}$ (19)
$=(\begin{array}{lll}\overline{X}^{t}\overline{X} \overline{X}^{t}\overline{\mathrm{Y}} \overline{X}^{t}\overline{Z}\overline{\mathrm{Y}}^{t}\overline{X} \overline{\mathrm{Y}}^{t}\overline{\mathrm{Y}} \overline{\mathrm{Y}}^{t}\overline{Z}\overline{Z}^{t}\overline{X} \overline{Z}^{t}\overline{\mathrm{Y}} \overline{Z}^{t}\overline{Z}\end{array})=(\begin{array}{lll}|\underline{X}|-2 0 00 |\underline{\mathrm{Y}}|-2 00 0 |\underline{Z}|^{-2}\end{array})$ (20)
$\equiv(_{0}^{|\overline{X}|^{2}}0$ $|^{\frac{\mathrm{O}}{\mathrm{Y}0}}|^{2}$
$|^{\frac{00}{Z}}|^{2}$) (21)
, $F$ –$X,$, $\overline{\mathrm{Y}},$ $\overline{Z}$ .




, , $|\mathrm{R}|=[X\mathrm{Y}Z]=|\underline{X}I\mathrm{Y}||\underline{Z}|$ . (10)
$F$ $R$ , ,
$\overline{X}=\frac{(\underline{\mathrm{Y}}\cross\underline{Z})^{t}}{|\mathrm{R}|}=\frac{\underline{X}^{t}}{|\underline{X}|2}$, $\overline{\mathrm{Y}}=\frac{(\underline{Z}\mathrm{x}\underline{X})^{t}}{|,|\mathrm{R}|}=\frac{\underline{\mathrm{Y}}^{t}}{|\underline{\mathrm{Y}}|2}$, $\overline{Z}=\frac{(\underline{X}\mathrm{x}\underline{\mathrm{Y}})^{t}}{|\mathrm{R}|}=\frac{\underline{Z}^{t}}{|\underline{Z}|^{2}}$ (23)
, $F$ $R$ . , $R$
$F$ .
11 $\mathrm{B}$
, , $X=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$ . $\overline{X}$ ,
$Y=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}.,$
$Z=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$ . $\underline{X}$ ,
, .
6
$X_{J}=X,$ $Y,$ $Z$ , ,




, $X_{J}$ , Laplace $\psi$ Green
.
$] \int\int \mathrm{d}V_{\mathrm{R}}’(X_{J}’\triangle_{\mathrm{R}}’\psi-\psi\triangle_{\mathrm{R}}/X_{J}’)=F^{\mathrm{d}S_{\mathrm{R}}’\cdot\{X_{J}’(\nabla_{\mathrm{R}}’\psi)-\psi(\nabla_{\mathrm{R}}’X_{J}’)\}}$ , (25)
$\triangle_{\mathrm{R}}/\psi=\delta(r’-r)$ . (26)
$\psi$ Real Space $r’$ $r$
(Table 1 ). (25) $X_{J}’=X_{J}(r’)$ $r’$ , $\nabla_{\mathrm{R}}’,$ $\triangle_{\mathrm{R}}/$ $r’$
, $\mathrm{d}V_{\mathrm{R}}’,$ $\mathrm{d}S_{\mathrm{R}}’$ $r’$ . , H
‘/’ .
Table 1: Basic solutions of Laplace equaiton and their derivatives in two-
and three-dimension (Real Space)
$\ovalbox{\tt\small REJECT} \mathrm{D}\mathrm{i}\mathrm{m}$. $\psi(r’-r)\nabla_{\mathrm{R}}’\psi\triangle_{\mathrm{R}}/\psi$
$\ln r-r$ $r-r$2
$\overline{2\pi}$ $\overline{2\pi|r’-r2}\delta(r’-r)$














. 2 , $r$ , (26)
. ,
, (I) .




(23) , $\mathrm{d}S_{\mathrm{R}}=\mathrm{d}X\mathrm{d}Y$ ($\underline{X}$x–Y) $= \mathrm{d}X\mathrm{d}Y\frac{|\mathrm{R}|}{|\underline{Z}|^{2}}\underline{Z}$
$\backslash \mathrm{g}$ $\text{ }$ , $\nabla_{\mathrm{R}}=\overline{X}\frac{\partial}{\partial X}+\overline{\mathrm{Y}}\frac{\partial}{\partial Y}+\overline{Z}\frac{\partial}{\partial Z}$ ,
$\mathrm{d}S_{\mathrm{R}}’\cdot\nabla_{\mathrm{R}}’=\mathrm{d}X’\mathrm{d}Y’\frac{|\mathrm{R}’|}{|\underline{Z}|^{2}},\frac{\partial}{\partial Z’}$, $\mathrm{d}S_{\mathrm{R}}’\cdot\overline{X}_{J}’=\mathrm{d}X’\mathrm{d}Y’\frac{|\mathrm{R}’|}{|\underline{Z}|^{2}},\underline{Z}’\cdot\overline{X}_{J}^{l}$ . (29)
(27),(2S) , $X_{J}=X,$ $YU\mathit{3}$ , $\underline{Z}\cdot\overline{X}=\underline{Z}\cdot\overline{\mathrm{Y}}=0$ 2 ,
$X_{J}=Z$ , $Z=0$ 1 , .
$\ovalbox{\tt\small REJECT}^{X}Y=2\int]_{\mathrm{I}}Y’\mathrm{d}S_{\mathrm{R}}/.\cdot\nabla_{\mathrm{R}},/\psi=2\int[\mathrm{d}X’\mathrm{d}Y’\frac{\frac|_{\frac{Z}{|\mathrm{R}}}’|^{2}|\mathrm{R}’|/|}{}Y’\frac Z==2]\int_{\mathrm{I}}X’\mathrm{d}S_{\mathrm{R}}’-2\int\int_{\mathrm{I}}\psi \mathrm{d}S_{\mathrm{R}}’\cdot\overline{Z}\nabla_{\mathrm{R}}’\psi=2[\int_{\mathrm{I}}\mathrm{d}X’\mathrm{d}Y’X’\frac{\partial\psi}{\partial Z\partial Z’\partial\psi}=-2\int]_{\mathrm{I}}^{\mathrm{I}}\mathrm{d}\lambda^{t}/\mathrm{d}Y’\frac{|_{\frac{Z}{||\mathrm{R}}}’|^{2}/|}{|\underline{Z}’|^{2}}\psi,$”’ (30)
$\ovalbox{\tt\small REJECT}^{\overline{\mathrm{x}}}\overline{\mathrm{Y}}=2\int \mathrm{I},]\overline{Z}=-2]\int_{\mathrm{I}}(\nabla_{\mathrm{R}}\psi)\mathrm{d}S_{\mathrm{R}}’\cdot\overline{Z}\int_{\mathrm{I}}\mathrm{d}X’ \mathrm{d}Y’,’(\nabla)=2\int\int_{\int}\mathrm{I}X’\mathrm{d}S_{\mathrm{R}}’\cdot\nabla_{\mathrm{R}}’(\nabla_{\mathrm{R}}\psi)=2\int_{=-2}\int_{\int Y’\mathrm{d}S_{\mathrm{R}}’\cdot\nabla_{\mathrm{R}}’(\nabla_{\mathrm{R}}\psi)=2\int}\mathrm{I}\mathrm{d}X’\mathrm{d}Y’\frac{|\mathrm{R}’|}{}X’\mathrm{I}\mathrm{d}X’\mathrm{d}Y’\frac{|_{\frac{Z}{|\mathrm{R}}}’|^{2}/|}{\frac{|_{\frac{Z}{|\mathrm{R}}}’|^{2}|}{|\underline{Z}|^{2}}}Y’\frac{\frac{\partial(\nabla_{\mathrm{R}}\psi)}{\partial(\nabla_{\mathrm{R}}\psi)\partial Z’}}{\mathrm{R}\psi\partial Z}.$”’ (31)
$F$ $\overline{X},$ $\overline{\mathrm{Y}},$
$\overline{Z}$ , (20),(21) $R$
$\underline{X},$ $\underline{\mathrm{Y}},$ $\underline{Z}$ , , (16) ,
$b_{I}=b_{X},$ $b_{Y},$ $b_{Z}$ .
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$[1, 2]$ , 2 ,
,
, , ,
. (30),(31) , 3
.
7 Flat Space




$\psi$ $x_{i}$ , (33),(34) Table 2 .
$\triangle_{\mathrm{F}}’\psi=\delta(R’-R)$ , (33)
$\sum_{J}\frac{\partial^{2}x_{\mathrm{z}}’}{\partial X_{J}’\partial X_{J}’}=\triangle_{\mathrm{F}}/x_{i}’=0$ . (34)
in $\mathrm{t}\mathrm{W}\mathrm{O}-$
(25) , $\psi$ Flat Space $R’$
$R$ , ‘/’ , $R’$ $R’$ .
(32) , (33),(34) , ,
, . Flat Space
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, $\mathrm{d}S_{\mathrm{F}}=\mathrm{d}X\mathrm{d}Y(\overline{Z}/|\overline{Z}|)$ $Z$ , $R$,
$R’$ , $\mathrm{d}S_{\mathrm{F}}\cdot(\nabla_{\mathrm{F}}\psi)=0$ . ,
$x_{i}=2 \int\int_{\mathrm{I}}\mathrm{d}S_{\mathrm{F}}’\cdot\{x_{i}’(\nabla_{\mathrm{F}}’\psi)-\psi(\nabla_{\mathrm{F}}’x_{i}’)\}=-2ff\mathrm{d}X’\mathrm{d}Y’\psi\frac{\partial x_{i}’}{\partial Z},$ , (35)
$\frac{\partial x_{i}}{\partial X_{J}}$ $=-2 \int]_{\mathrm{I}}\mathrm{d}X’\mathrm{d}Y’\frac{\partial\psi}{\partial X_{J}}\frac{\partial x_{i}’}{\partial Z},$ $=$ $2[44^{\mathrm{d}}$ $\mathrm{I}\mathrm{d}Y^{f}\frac{\partial\psi}{\partial X_{J}’}\frac{\partial x_{i}’}{\partial Z’}$ . (36)
$x_{i}=x,$ $y,$ $z$ , $X_{J}=X,$ $Y$ .
, (35),(36) $X-Z$ $x-z$ 2 .
, ( ) $s=-1$ , ( ) $s=+1$
, $][_{\mathrm{I}}\mathrm{d}X’\mathrm{d}Y’$ $-s[_{-\infty}^{\infty}$. $\mathrm{d}X’,$ $\frac{\partial\psi}{\partial X_{J}’}$ $\frac{l}{2\pi(X’-X)}$
$(\begin{array}{l}xz\end{array})=2s\int_{-\infty}^{\infty}\mathrm{d}X’\psi(\begin{array}{l}x_{Z}^{/}z_{Z}^{/}\end{array})$ , (37)
$(\begin{array}{l}x_{X}z_{X}\end{array})=-\frac{s}{\pi}\int_{-\infty}^{\infty},\frac{\mathrm{d}X’}{X-X}(\begin{array}{l}x_{Z}^{/}z_{Z}^{/}\end{array})=-s\mathrm{H}(\begin{array}{l}x_{Z}^{/}z_{Z}^{/}\end{array})$ . (38)
(38) , (4) Hilbert . 2
, $x,$ $z$ $X,$ $Z$ , $x+\mathrm{i}z$ $X+iZ$
, $Z=0$ Hilbert .
$\{\begin{array}{l}z=-s\mathrm{H}x^{f}x=s\mathrm{H}z^{/}\end{array}$ (39)
$\mathrm{H}$ $X$ $X’$ (39) $X$ ,
. , Cauchy-Riemann $x_{X}=zz,$ $z_{X}=-xz$
. , (38) .
$\{\begin{array}{l}z_{X}=-s\mathrm{H}x_{X}^{/}=-s\mathrm{H}z_{Z}^{/}x_{X}=s\mathrm{H}z_{X},=-s\mathrm{H}x_{Z}\end{array}$ (40)
2 , (38) (40) ,
. (38) , Flat Space $x,$ $z$
Laplace $\psi$ Green .
120
(40) , $x$ $z$ , Cauchy-Riemann
. $x,$ $z$ Cauchy-Riemann
, (40) (38) , Hilbert (39)
Cauchy-Riemann $x$ $z$ (40) ,
$x,$ $z$ (36) , 3
,









Flat Space-Real Space ., $\mathrm{R}=(\underline{X}\underline{\mathrm{Y}}\underline{Z})^{t}$
$\mathrm{F}=(\overline{X}\overline{\mathrm{Y}}\overline{Z})$ . $\mathrm{F}$ l $\mathrm{R}$ , $\mathrm{R}$ l $\mathrm{E}^{rightarrow}\llcorner’\grave{x}$-l $\mathrm{F}$ l
.
,
. , Flat Space
2 , Hilbert . ,
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